Objective. To evaluate whether implementation of discharge management by trained social workers or nurses reduces hospital readmissions and institutionalizations of geriatric patients in a real-world setting.
Geriatric patients with complex and chronic care needs are at risk of early hospital readmission and premature institutionalization in the absence of discharge management after hospitalization [1] [2] [3] . Driven by a proportional increase of the aging care-dependent population, poorly coordinated and fragmented health care, and discontinuity between hospital and home care, new care models have been developed. Case management is a useful model for discharge management. It entails a phased and structured guidance of the care process, in which care is individually tailored, planned, and implemented in an interdisciplinary team, coordinated by a case manager [4] .
The effectiveness of hospital case management for discharge of persons aged 60 years and over from hospital has been demonstrated in many randomized controlled trials [5] [6] [7] [8] [9] . The effectiveness of case management in view of prevention of institutionalization in long-term care facilities has been demonstrated by a meta-analysis [10] . Results are, however, not always consistent, as suggested by a recent Cochrane review [11] . Moreover, these studies have been focused on (geographically) concentrated patient populations and used an experimental study design. Implementing these discharge management programs at the level of national health care delivery system and thus translating them into everyday practice requires alternate research designs that allow regional variation and adjustment to regional health care systems.
As the Belgian Ministry of Social Affairs, Public Health and Environment was concerned about the impact of older patients on future health care and social security, as well as the quality of care for this population, case management was initiated and evaluated in a series of projects. More specifically, a nationwide implementation of case management as a tool for supporting discharge has been investigated. This article reports the findings of this case management translational research project in view of impact on rehospitalization and institutionalization.
Methods

Design and sample
This study was part of a nationwide program including 6066 geriatric patients at risk of readmission or institutionalization from 94 Belgian hospitals. By means of a quasi-experimental design, the implementation of in-hospital discharge management was evaluated in a subsample of 824 patients from six hospitals (spread over eight hospital sites). The selection of participating hospitals was such that control and experimental hospitals were comparable in view of geographic location and proportion of public and private hospitals. Hence, the availability of nursing home beds or the supply of home care services was equal in both groups. Three hospitals served uniquely as intervention sites, two hospitals functioned as recruitment sites for the usual care group, and in the remaining three sites both intervention and usual care subjects were recruited. Assignment in these hospitals was based on the caseload of the case manager. In other words, assignment to the care groups was at hospital level and not based on randomization. Table 1 describes the characteristics of the participating hospitals.
Patients were eligible for inclusion if they were admitted to a geriatric, rehabilitation, or internal medicine ward, 60 years or older, not residing in a nursing home, and if they showed risk of readmission or institutionalization. A risk-screening tool to identify elderly at risk of readmission or institutionalization was developed based on risk factors present at admission. These risk factors were selected from extensive literature review and were categorized into physical and mental factors, environmental factors, and psycho-medical-social disorders. Risk of readmission or institutionalization was determined by having risk factors present in at least two of the groups of risk factors. These criteria were dichotomized to make them clinically more practical to use. Demographic characteristics and risk profiles of both groups are presented in Table 2 .
Variables and measurement
Primary outcomes assessed were readmission and institutionalization within 15 and 90 days after discharge (Table 3) . Fifteen days post discharge was chosen as this represents the transition period between hospital and home environment, requiring adjustment of the patient and his family [7, 12, 13] . Ninety days post discharge represents the official period to determine readmission in hospital statistics in Belgium. Information on readmission and institutionalization was obtained during a telephone interview with the patient at 15 days and 90 days. If the patient presented with cognitive dysfunction, the central caregiver was contacted to obtain this information. Hence, all readmissions were reliably recorded. Also those in hospitals other than the discharge hospital were included. Data collection in the discharge management group was performed by the case manager. In the control group, data were collected by a nurse.
Intervention
In-hospital discharge planning was undertaken by trained social workers or nurses, using the methods of case management. Case management combines an episode-based approach, continuity of care, use of the client-case manager relationship, a client-centered approach, titration of provision and structure, and promotion of self-care and holistic care [4] , with the purpose to facilitate discharge from hospital to home. Case managers received a 7-day training focusing on these core principles and had 8-10 peer review sessions. A supervising committee of representatives of hospital and home care was established to improve the collaboration between hospital and home care and to facilitate implementation of discharge management both on the local and national level. Home visits by the case managers were unfeasible because hospital care in Belgium is organized and financed at the federal level and home care at the regional level, hindering successful collaboration and integration, admittedly limiting the full implementation of comprehensive discharge planning across hospital boundaries in the home health care setting.
Region
All patients admitted to a geriatric, internal medicine, or rehabilitation unit in the discharge management group were screened for risk factors of readmission and institutionalization. Patients at risk were included in the project. After inclusion, and within 72 hours after admission, a systematic, extensive, and standardized assessment of the patient's physical, cognitive, 1 For financing reasons (reimbursement), the level of independency is assessed in every patient, using the adapted version of the Katz index [21] in which six items are assessed with a 4-point Likert scale. Patients are classified into four categories (class 0, A, B, or C), corresponding to the Katz index [22] . Class 0, physically independent; class A, physically dependent in bathing and dressing, and dependent in transfer or going to the toilet; class B, physically dependent in bathing and dressing, and dependent in transfer and/or eating and/or being incontinent; class C, physically dependent in bathing and dressing, and dependent in transfer and going to the toilet, and being incontinent and/or dependent in eating. affective, and social functioning as well as characteristics of the patient's physical and social environment was performed.
Using standardized instruments to obtain certain types of clinical data, we performed this comprehensive multidisciplinary assessment to determine the health care needs and resources of patients and their primary caregiver. The focus was on evaluation of the situation at home before admission in comparison with the situation on admission and on how hospital stay could be used at best to prepare the elderly person and his primary caregiver to return home. On the basis of this assessment, a care plan was developed and implemented. Although assessment and care planning was an ongoing process, a standard reassessment was planned within 72 hours before discharge, to make necessary adjustments to the care plan. The objective of this care plan was to avoid fragmentation or duplication of care and to guarantee continuity of care across institutional boundaries. The interdisciplinary team consisted of both intramural and extramural caregivers who were or would be involved in the care of the patient and his primary caregiver. Variability in the discharge management protocol was allowed as long as the core principles of case management [4] were preserved, allowing procedures to be adapted to hospitals' regional variation and to patients and their families. Participants in the usual care group received usual discharge planning. Participating hospitals varied substantially in view of strategies used for discharge preparation with some hospitals already having included some elements inherent to case management. Yet, none of the hospitals in the usual care group used systematic screening for patients at risk and an active involvement of family and primary health care professionals in the planning process of this discharge preparation.
Statistical analyses
For group comparisons of two independent samples, t-test was used in case of continuous, normally distributed variables and the Mann-Whitney U-test in case of continuous not normally distributed variables. For nominal data, Pearson's chi-square test was applied. If the assumptions were not satisfied, Fisher's exact test was adopted. Multivariate binary logistic regression analyses were performed to assess the effect of discharge management on institutionalization and readmission, adjusted for confounding factors. Factors included in the multivariate analyses were those for which a significant difference in baseline characteristics was observed between the two groups: presence of risk for caregiver burden, presence of psycho-medical-social problems, and ward of admission. Statistical Package for the Social Sciences (SPSS™) 9.0.1 was used as standard computer program. The significance level was set at P < 0.05. Of the 824 selected cases, 282 (34.2%) were rejected because of missing data. A missing value analysis only demonstrated a difference between the remaining group and the group that dropped out regarding dependence on the Katz index [107/532 (20.1%) versus 90/266 (33.7%); P < 0.001].
Results
Only one risk factor were significantly different between the entire sample (n = 6066) and the subsample for the quasiexperimental study (n = 824). For the entire sample, the proportion that used home nursing ≥3 days/week was significantly higher than for the subsample [2424/5790 (41.9%) versus 239/798 (29.9%); P < 0.001].
Three hundred and fifty-five patients (43.1%) were included in the experimental group receiving comprehensive discharge management and 469 patients (56.9%) in the control group receiving usual care. In the discharge management group, significantly more patients were discharged to their home and fewer patients were discharged to a nursing home compared with the usual care group (P = 0.016) ( Table 4) . The difference in risk of institutionalization between the discharge management and usual care group persisted within 15 days (P = 0.001) Hospital readmission within 90 days (number and length of stay) Institutionalization in nursing or rest home or elsewhere and 90 days (P < 0.001) after discharge. Multiple logistic regression analysis, adjusting for differences between both groups ( Table 2 ), revealed that discharge management significantly contributed to the prevention of institutionalization. Compared with usual care, discharge management resulted in a reduction of the risk of institutionalization (adjusted odds ratio = 0.47; 95% confidence interval = 0.31-0.70). Hospital readmission rates within 15 and 90 days of patients discharged to their home or to a convalescent home were not statistically significant in both univariate (P = 0.07 and P = 0.66) and multivariate analyses (adjusted odds ratio = 0.58; 95% confidence interval = 0.26-1.25 and adjusted odds ratio = 0.90; 95% confidence interval = 0.58-1.40).
Discussion
In this large-scale translational research project, the efficaciousness of comprehensive discharge management on institutionalization and hospital readmission was evaluated. The number of institutionalizations was significantly lower in patients receiving discharge management. A potential explanation for the reduced institutionalization rate is a shift in mindset of the discharge managers. When a patient is admitted to the hospital with the request to transfer that patient to a nursing home after treatment of the acute health problems, social workers and nurses traditionally explore available nursing home beds and place patients on the waiting lists. However, an in-depth data collection with respect to the patients' physical, psychological, and social health is undertaken as part of the intervention. This data collection-which is not systematically undertaken in nondischarge management patients-helped the multidisciplinary team to explore the underlying problems. By doing this, it frequently appeared that, with the appropriate preparation and support, home care was still an option instead of admission in a nursing home. This is predominantly the case when caregiver burden was the main trigger for hospital admission. In other words, being trained and acting as a discharge manager incited them to look for alternatives in home care, instead of immediately placing patients on the waiting lists of nursing homes.
Although the patients of the usual care group had almost double as many readmissions at 15 days post discharge compared with the discharge management group, the number of readmissions within 15 and 90 days post discharge was not significantly different between groups. Our findings contrast with previous studies that showed a positive effect of comprehensive discharge planning on hospital readmission [5] [6] [7] [8] [9] . Several explanations may apply. Firstly, in contrast to other studies, we targeted geriatric patients at risk of readmission or institutionalization with no selection for specific pathologies. Therefore, we did not use a disease-specific intervention. Secondly, most of the subjects had cognitive impairments ................................................................................................................................................................................................................. (e.g. dementia and/or depression) as cognitive impairment is a risk factor for rehospitalization and institutionalization [14] [15] [16] [17] . Yet, most studies only included patients who were mentally alert [5] [6] [7] [8] [9] . Thirdly, our intervention was purely hospitalbased, an important limitation given the evidence of the effectiveness of transitional care models with home interventions [7] [8] [9] . Fourthly, although the screening tool was developed based on risk factors derived from literature, posthoc analyses revealed that the tool did not serve its purpose for predicting risk of readmission (low positive predictive value of 16.7%). Fifthly, most discharge managers were social workers or nurses working at the social service of the hospital. By nature of their roles, they focus primarily on social risk factors in discharge preparation. Because only a few discharge managers were geriatric nurse specialists, it is possible that clinical, psychosocial, and behavioral risk factors were less addressed than they should be. The effectiveness of advanced nurse practitioners in discharge management has been established in other studies [5] [6] [7] [8] [9] [10] 12] . These health care practitioners are better trained to address the issues of an atrisk elderly population. The nature of the implementation model did not allow work with this kind of specialist. Some methodological issues are inherent to large-scale implementation projects. For instance, in this project, patients were not randomly assigned to the discharge management or usual care group, which could have introduced a selection bias. By undertaking multiple regression analysis, we have controlled for differences in baseline characteristics. Because of the relatively high number of patients with missing values on the outcome variables, 282 patients were however removed from these analyses. Because we observed that the patients who were dropped from the analyses were more dependent, this might have impacted on our findings.
Furthermore, the national implementation of discharge management on such a large scale implies variability. Although this may confound or dilute the effects, adjustment to the specific organization of the hospital is required to promote long-term implementation.
Because three hospital sites included both intervention and control subjects, contamination could occur because of usual practice staff becoming aware of the intervention discharge planning practices. Contamination was avoided as much as possible by having social workers who have not had training in discharge management, preparing the discharge of control patients. Hence, they used their traditional skills and methods to prepare patients for discharge. Admittedly, it is unlikely that contamination was fully avoided.
Notwithstanding these methodological issues, the reduction in the number of institutionalizations is considered a successful outcome in an important target population. Discharge management contributed to (i) a more systematic and thorough as well as ad-hoc understanding of the problems with continuity of geriatric care, (ii) a shift in care paradigm more tuned toward a thorough evaluation based on the patients' care needs instead of care based on rituals and habits, and (iii) a positive influence on teamwork. The structured approach, in which a thorough assessment of the needs of the patients and their central caregivers is combined with a systematic implementation of care plans, is argued to be the success factor [18, 19] . Moreover, the results of this project triggered policy as today discharge management is structurally implemented and financed by law in the geriatric departments of Belgian hospitals [20] .
Future large-scale implementation projects for geriatric patients should include disease-specific interventions as well as a higher involvement of the clinical nurse and possibly advanced nurse practitioners in patient education and followup. In addition, it may be useful to assess not only the traditional outcome measures, such as hospital readmission or institutionalization, but also to evaluate the process of care (e.g. patient-centeredness, improvement of communication, multidisciplinary teamwork, continuity of care, and family outcomes).
Conclusions
This study demonstrated the feasibility of a nationwide policy focusing on the implementation of comprehensive in-hospital discharge planning for high-risk geriatric patients. Despite the variability inherent to (nationwide) policy implementation, comprehensive discharge planning for high-risk geriatric patients is effective in view of reduced institutionalizations. Reduced rehospitalization could not be achieved, in contrast with findings of published randomized controlled trials.
